Increased formation of short-chain organic acids after chronic ethanol administration and its interaction with the carnitine pool in rat.
Organic acidurias are genetic disorders of mitochondrial metabolism that lead to the accumulation of organic acids in tissues and biological fluids. It has been demonstrated that interaction of carnitine with the cellular coenzyme A (CoA) pool, through the production of acyl-carnitines, is potentially critical for maintaining normal cellular metabolism under condition of impaired acyl-CoA use and that exposure of humans and other mammals to ethanol leads to impairment of mitochondrial function. The aim of the present study was to evaluate the role of chronic administration of ethanol on urinary excretion of short-chain organic acids and endogenous carnitines in rats. The data reported show that chronic administration of ethanol significantly increases urinary excretion of propionate, methylmalonate, as well as free acetate, butyrate, pyruvate, lactate, and beta-hydroxybutyrate. Chronic administration of propranolol abolished ethanol-dependent accumulation of propionate, suggesting involvement of beta-adrenergic mechanisms. Increased formation of propionate and methylmalonate was associated with decreased plasma carnitine levels and with increased excretion of specific acyl-carnitines, corresponding to the accumulating acyl groups. Our data indicate that chronic alcohol ingestion induces increased excretion of selected organic acids and that the endogenous carnitine pool might exert a protective role against the deleterious effects of accumulating short-chain organic acids.